We have recently observed that the joint genotype Acid Phosphatase locus 1-Adenosine deaminase locus 1 (ACP 1 -ADA 1 ) cooperate with Phospho Tyrosine Phosphatase, non-receptor type 22 (PTPN22) in the susceptibility to Type 1 Diabetes (T1D). Since T1D has been found associated with sex, maternal age at birth, Adenosine Deaminase locus 2 (ADA 2 ) genotype and p53 codon 72 genotype we have investigated the possible effects of these variables on the association of T1D with PTPN22 and with ACP 1 -ADA 1 joint genotype. Methods: We have reexamined the data on 314 children with T1D and on 770 controls from the White population of Rome. PTPN22, ADA 2 and p53 codon 72 genotypes were determined by DNA analysis. Statistical analysis were carried out by commercial software (SPSS). Results: The genetic and non genetic variables considered, in particular ADA 2 *2 carrier, p53 codon 72 *Pro carrier, male sex and maternal age greater than 32 years, have a positive effect on the strength of association between PTPN22 and T1D but tend to have a negative effect on the strength of association between ACP 1 -ADA 1 joint genotype and T1D.
Introduction
We have recently compared the association of Type 1 Diabetes (T1D) with Phospho Tyrosine Phosphatase, non-receptor type 22 (PTPN22) with that of T1D with Acid Phosphatase locus 1-Adenosine Deaminase locus 1 (ACP 1 -ADA 1 ) joint genotype [1] . The joint genotype ACP 1 -ADA 1 cooperate with PTPN22 in the susceptibility to T1D but there is no evidence of epistatic interaction between the two genetic systems.
T1D has been also found associated with sex, maternal age at birth [2] , Adenosine Deaminase locus 2 (ADA 2 ) genotype [3] and p53 codon 72 genotype [4] . In this note we have studied the effect of these variables on the association of T1D with PTPN22 and with ACP 1 -ADA 1 joint genotype. p53 codon 72 is a polymorphic site within the p53 gene. A substitution of G with C changes arginine to proline in the amminoacid sequence of protein. The arginine variant (Arg) is a strong apoptosis inducer whereas the proline variant (Pro) is a strong transcriptional activator.
RESEARCH HIGHLIGHT
ADA 2 is a polymorphic site located on intron 2 of Adenosine Deaminase (ADA) gene (nt 19465-19470) with two alleles ADA 2 *1 and ADA 2 *2.
Material and methods
We have reexamined the data on 314 children with T1D and on 770 controls from the White population of Rome. Written informed consent was obtained by the subjects or by their mothers to participate to the study that was approved by I.R.B.. PTPN22, ADA 2 and p53 codon 72 genotypes were determined by DNA analysis as previously described [3, 5, 6] . Statistical analysis were carried out by commercial software (SPSS). Figure 1 shows the effect of genetic and non genetic variables (ADA 2 *2 carrier, p53 codon 72 *Pro carrier, male sex, maternal age greater than 32 years) on the association of T1D with PTPN22 and with the joint genotype ACP 1 -ADA 1 .The proportion of *T allele of PTPN22 in T1D is higher in subjects carrying two or more of the four factors considered (p=0.024). Such difference is not observed for the proportion of ACP 1 *A/*A or ACP 1 *A/*B genotypes carrying the ADA 1 *2 allele.
Results
In Table 1 we have considered the effect of genetic polymorphisms only (ADA 2 *2 carrier and p53 codon 72 *Pro carrier) on the association of T1D with PTPN22 and with the joint ACP 1 -ADA 1 genotype. Compared to controls the proportion of *T allele carriers is higher in children carrying both genetic factors than in the whole sample of T1D children. On the contrary the proportion of ACP 1 *A/*A or ACP 1 *B/*A genotypes carrying ADA 1 *2 allele tend to be lower in carriers of both genetic factors. This is clearly depicted in Figure 2 showing that PTPN22 has a behavior opposite to that of the joint ACP 1 -ADA 1 genotype: the presence of the two genetic factors (ADA 2 *2 carrier and p53 codon 72 *Pro carrier) increases the strength of the association between *T allele of PTPN22 and T1D but decreases the strength of the association between ACP 1 -ADA 1 genotype and T1D.
Discussion
The genetic and non genetic variables considered have a positive effect on the strength of association between PTPN22 and T1D but a negative effect on the strength of association between the ACP 1 -ADA 1 joint genotype and T1D.
This suggests that although PTPN22 and the ACP 1 -ADA 1 joint genotype cooperate in the susceptibility to T1D, the mechanisms underlying the association of the two systems with T1D are different. Our observation may give some indications for future investigations in this area. 
